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Description
[Technical Field]

[0001] The presentinvention relates to a drive control-
ling apparatus and a power generation controlling meth-
od.

[Background Art]

[0002] There is a conventional technique of reducing
a target voltage based on information on the operation
of a throttle, for example, in order to reduce the load on
the engine of a motorcycle during acceleration (see
J270445B, or JP2011111901 for example). As the target
voltage decreases, the amount of the electric power gen-
erated by a motor (generator) connected to the engine
(i.e., the amount of the electricity with which a battery is
charged) decreases, and therefore, the load on the en-
gine decreases. Thus, the acceleration performance of
the engine can be prevented from deteriorating.

[0003] Forexample, a user operates the throttle to ac-
celerate the engine. According to the conventional tech-
nique described above, the time for the engine to accel-
erate is recognized based on the amount of the move-
ment of the throttle caused by the operation, and the tar-
get voltage is changed according to the recognized time.
[0004] According to the conventional technique de-
scribed above, the time to accelerate is recognized based
on the amount of the movement of the throttle. Therefore,
there is a problem that an additional sensor that detects
the amount of the movement of the throttle is needed,
and therefore the manufacturing cost of the motorcycle
increases.

[Disclosure of the Invention]

[0005] A power generation controlling method accord-
ing to an embodiment being one aspect of the present
invention is a power generation controlling method of
controlling a generator connected to a four-stroke engine
based on a result of measurement of an inverse of an
rotation number of the four-stroke engine, comprising:

a first step of judging whether or not a peak of the
inverse of the rotation number measured in a cycle
of the four-stroke engine is equal to or lower than a
first threshold and equal to or higher than a second
threshold, the second threshold being lower than the
first threshold;

a second step of, in a case where the peak is equal
to or lower than the first threshold and equal to or
higher than the second threshold, judging whether
or not each of peaks of the inverses of the rotation
numbers measured in a plurality of successive cy-
cles following the cycle is equal to or lower than the
firstthreshold and equal to or higher than the second
threshold;
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a third step of, in a case where it is judged in the
second step that each of the peaks is equal to or
lower than the first threshold and equal to or higher
than the second threshold, judging whether or not a
first peak of the inverse of the rotation number meas-
ured in a first cycle following the plurality of succes-
sive cycles is equal to or lower than the second
threshold;

a fourth step of, in a case where the first peak is not
equal to or lower than the second threshold, judging
whether or not the first peak is equal to or higher
than a third threshold, the third threshold being high-
er than the first threshold;

a fifth step of starting counting of an acceleration
determination period after judging that the first peak
is equal to or higher than the third threshold;

a sixth step ofjudging whether or not the acceleration
determination period has elapsed;

a seventh step of, in a case where the acceleration
determination period has not elapsed, judging
whether or not a second peak of the inverse of the
rotation number measured in a second cycle follow-
ing the first cycle is equal to or lower than a fourth
threshold, the fourth threshold being lower than the
second threshold;

an eighth step of, in a case where the second peak
is equal to or lower than the fourth threshold, chang-
ing a target voltage of power generation by the gen-
erator a rotating shaft of which is connected to a
crank shaft of the four-stroke engine from a normal
state voltage to an in-acceleration voltage, the in-
acceleration voltage being lower than the normal
state voltage; and

a ninth step of, in a case where the second peak is
equal to or lower than the fourth threshold, designat-
ing the second peak as a fifth threshold.

[0006] Inthe power generation controlling method, the
power generation controlling method may further com-
prise:

a tenth step of, after changing the target voltage from
the normal state voltage to the in-acceleration volt-
age, judging whether or nota third peak of the inverse
of the rotation number measured in a third cycle fol-
lowing the second cycle is lower than the fifth thresh-
old;

an eleventh step of, in a case where the third peak
is not equal to or higher than the fifth threshold, judg-
ing whether or not a fourth peak of the inverse of the
rotation number measured in a fourth cycle following
the third cycle is equal to or lower than a sixth thresh-
old and equal to or higher than a seventh threshold,
the sixth threshold being lower than the fifth thresh-
old, and the seventh threshold being lower than the
sixth threshold;

a twelfth step of, in a case where the fourth peak is
equal to or lower than the sixth threshold and equal
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to or higher than the seventh threshold, judging
whether or not each of peaks of the inverses of the
rotation numbers measured in a plurality of succes-
sive cycles following the fourth cycle is equal to or
lower than the sixth threshold and equal to or higher
than the seventh threshold;

a thirteenth step of starts counting of a restoration
period after it is judged in the twelfth step that each
of the peaks is equal to or lower than the sixth thresh-
old and equalto or higher than the seventh threshold;
a fourteenth step of gradually changing the target
voltage from the in-acceleration voltage to the nor-
mal state voltage after starting counting of the res-
toration period; and

a fifteenth step of judging whether or not the resto-
ration period has elapsed and stopping the change
of the target voltage in a case where the restoration
period has elapsed.

[0007] In the power generation controlling method, in
a case where it is judged in the first step that the peak is
not equal to or lower than the first threshold and equal
to or higher than the second threshold, it may be judged
whether or not a peak of the inverse of the rotation
number measured in a next cycle is located between the
first threshold and the second threshold.

[0008] In the power generation controlling method, in
a case where it is judged in the second step that any of
the peaks is not equal to or lower than the first threshold
and equal to or higher than the second threshold, the
method returns to the first step, and it may be judged
whether or not a peak of the inverse of the rotation
number measured in a next cycle is located between the
first threshold and the second threshold.

[0009] In the power generation controlling method, in
a case where it may be judged in the third step that the
first peak is equal to or lower than the second threshold,
the method returns to the first step, and itis judged wheth-
er or not a peak of the inverse of the rotation number
measured in a next cycle is located between the first
threshold and the second threshold.

[0010] In the power generation controlling method, in
a case where it may be judged in the fourth step that the
first peak is not equal to or higher than the third threshold,
the method returns to the third step.

[0011] In the power generation controlling method, in
a case where it may be judged in the sixth step that the
acceleration determination period has elapsed, the meth-
od returns to the first step, and it is judged whether or
notapeak ofthe inverse of the rotation number measured
in a next cycle is located between the first threshold and
the second threshold.

[0012] In the power generation controlling method, in
a case where it may be judged in the seventh step that
the second peak is not equal to or lower than the fourth
threshold, the method returns to the sixth step, and it is
judged again whether or not the acceleration determina-
tion period has elapsed.
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[0013] In the power generation controlling method, in
a case where it may be judged in the tenth step that the
third peak is equal to or higher than the fifth threshold,
the method proceeds to the thirteenth step and starts
counting of the restoration period.

[0014] In the power generation controlling method, in
a case where it may be judged in the eleventh step that
the fourth peak is not equal to or lower than the sixth
threshold and equal to or higher than the seventh thresh-
old, the method returns to the tenth step, and it is judged
whether or not a peak in a cycle following the fourth cycle
is equal to or higher than the fifth threshold.

[0015] In the power generation controlling method, in
a case where it may be judged in the twelfth step that
each of the peaks is not equal to or lower than the sixth
threshold and equal to or higher than the seventh thresh-
old, the method returns to the tenth step, and it is judged
whether or not a peak in a cycle following the plurality of
successive cycles following the fourth cycle is equal to
or higher than the fifth threshold.

[0016] In the power generation controlling method, in
a case where it may be judged in the fifteenth step that
the restoration period has not elapsed, the method re-
turns to the fourteenth step, and the target voltage is grad-
ually changed toward the normal state voltage.

[0017] A power generation controlling method accord-
ing to an embodiment being one aspect of the present
invention is a power generation controlling method of
controlling a generator connected to a four-stroke engine
based on a result of measurement of an inverse of an
rotation number of the four-stroke engine, comprises:

a first step of judging whether or not a peak of the
inverse of the rotation number measured in a cycle
of the four-stroke engine is equal to or lower than a
first threshold and equal to or higher than a second
threshold, the second threshold being lower than the
first threshold;

a second step of, in a case where the peak is equal
to or lower than the first threshold and equal to or
higher than the second threshold, judging whether
or not each of peaks of the inverses of the rotation
numbers measured in a plurality of successive cy-
cles following the cycle is equal to or lower than the
first threshold and equal to or higher than the second
threshold;

a third step of, in a case where it is judged in the
second step that each of the peaks is equal to or
lower than the first threshold and equal to or higher
than the second threshold, judging whether or not a
first peak of the inverse of the rotation number meas-
ured in a first cycle following the plurality of succes-
sive cycles is equal to or lower than the second
threshold;

a fourth step of, in a case where the first peak is not
equal to or lower than the second threshold, judging
whether or not the first peak is equal to or higher
than a third threshold, the third threshold being high-
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er than the first threshold;

a fifth step of, in a case where the first peak is equal
to or higher than the third threshold, changing a tar-
get voltage of power generation by a motor a rotating
shaft of which is connected to a crank shaft of the
four-stroke engine from a normal state voltage to an
in-acceleration voltage, the in-acceleration voltage
being lower than the normal state voltage.

[0018] Inthe power generation controlling method, the
power generation controlling method may further com-
prise:

a sixth step of starting counting of an acceleration
determination period after changing the target volt-
age from the normal state voltage to the in-acceler-
ation voltage;

a seventh step of judging whether or not a second
peak of the inverse of the rotation number measured
in a second cycle following the first cycle is equal to
or higher than the third threshold;

an eighth step of, in a case where the second peak
is equal to or higher than the third threshold, judging
whether or not the acceleration determination period
has elapsed; and

a ninth step of, in a case where it is judged in the
eighth step that the acceleration determination peri-
od has elapsed, changing the target voltage from the
in-acceleration voltage to the normal state voltage.

[0019] In the power generation controlling method, in
a case where it may be judged in the eighth step that the
acceleration determination period has not elapsed, the
method returns to the seventh step, and it is judged
whether or not the second peak of the inverse of the
rotation number measured in a next cycle is equal to or
higher than the third threshold.

[0020] Inthe power generation controlling method, the
power generation controlling method may further com-
prise:

atenth step of, in a case where itis judged in the seventh
step that the second peak is not equal to or higher than
the third threshold, judging whether or not the second
peak is equal to or lower than the fourth threshold.
[0021] In the power generation controlling method, in
a case where it may be judged in the tenth step that the
second peak is not equal to or lower than the fourth
threshold, the method returns to the seventh step, and it
is judged whether or not a third peak of the inverse of the
rotation number measured in a third cycle following the
second cycle is equal to or higher than the third threshold.
[0022] Inthe power generation controlling method, the
peak of the inverse of the rotation number is measured
in a compression stroke of a cycle of the four-stroke en-
gine.

[0023] A drive controlling apparatus according to an
embodiment being one aspect of the invention is a drive
controlling apparatus that controls driving of a four-stroke
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engine, performs:

a first step of judging whether or not a peak of an
inverse of an rotation number measured in a cycle
of the four-stroke engine is equal to or lower than a
first threshold and equal to or higher than a second
threshold, the second threshold being lower than the
first threshold;

a second step of, in a case where the peak is equal
to or lower than the first threshold and equal to or
higher than the second threshold, judging whether
or not each of peaks of the inverses of the rotation
numbers measured in a plurality of successive cy-
cles following the cycle is equal to or lower than the
first threshold and equal to or higher than the second
threshold;

a third step of, in a case where it is judged in the
second step that each of the peaks is equal to or
lower than the first threshold and equal to or higher
than the second threshold, judging whether or not a
first peak of the inverse of the rotation number meas-
ured in a first cycle following the plurality of succes-
sive cycles is equal to or lower than the second
threshold;

a fourth step of, in a case where the first peak is not
equal to or lower than the second threshold, judging
whether or not the first peak is equal to or higher
than a third threshold, the third threshold being high-
er than the first threshold;

a fifth step of starting counting of an acceleration
determination period after judging that the first peak
is equal to or higher than the third threshold;

a sixth step of judging whether or not the acceleration
determination period has elapsed;

a seventh step of, in a case where the acceleration
determination period has not elapsed, judging
whether or not a second peak of the inverse of the
rotation number measured in a second cycle follow-
ing the first cycle is equal to or lower than a fourth
threshold, the fourth threshold being lower than the
second threshold;

an eighth step of, in a case where the second peak
is equal to or lower than the fourth threshold, chang-
ing a target voltage of power generation by the gen-
erator a rotating shaft of which is connected to a
crank shaft of the four-stroke engine from a normal
state voltage to an in-acceleration voltage, the in-
acceleration voltage being lower than the normal
state voltage; and

a ninth step of, in a case where the second peak is
equal to or lower than the fourth threshold, designat-
ing the second peak as a fifth threshold.

[0024] Inthedrive controlling apparatus, the drive con-
trolling apparatus may further perform:

a tenth step of, after changing the target voltage from
the normal state voltage to the in-acceleration volt-
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age, judging whether or not a third peak ofthe inverse
of the rotation number measured in a third cycle fol-
lowing the second cycle is lower than the fifth thresh-
old;

an eleventh step of, in a case where the third peak
is not equal to or higher than the fifth threshold, judg-
ing whether or not a fourth peak of the inverse of the
rotation number measured in a fourth cycle following
the third cycle is equal to or lower than a sixth thresh-
old and equal to or higher than a seventh threshold,
the sixth threshold being lower than the fifth thresh-
old, and the seventh threshold being lower than the
sixth threshold;

a twelfth step of, in a case where the fourth peak is
equal to or lower than the sixth threshold and equal
to or higher than the seventh threshold, judging
whether or not each of peaks of the inverses of the
rotation numbers measured in a plurality of succes-
sive cycles following the fourth cycle is equal to or
lower than the sixth threshold and equal to or higher
than the seventh threshold;

a thirteenth step of starts counting of a restoration
period after it is judged in the twelfth step that each
of the peaks is equal to or lower than the sixth thresh-
old and equalto or higher than the seventh threshold;
a fourteenth step of gradually changing the target
voltage from the in-acceleration voltage to the nor-
mal state voltage after starting counting of the res-
toration period; and

a fifteenth step of judging whether or not the resto-
ration period has elapsed and stopping the change
of the target voltage in a case where the restoration
period has elapsed.

[0025] Inthe drive controlling apparatus, the drive con-
trolling apparatus can modify the first threshold and the
second threshold.

[0026] Inthe drive controlling apparatus, the drive con-
trolling apparatus can modify the sixth threshold and the
seventh threshold.

[0027] A power generation controlling method accord-
ing to an aspect of the present invention takes advantage
of the phenomenon that, when the operation of a four-
stroke engine changes to an acceleration state, the
amount of the intake air of the four-stroke engine chang-
es, and the rotation number decreases immediately be-
fore the acceleration starts.

[0028] Specifically, itis judged whether or not each of
the peaks of the inverses of the rotation numbers meas-
ured in a plurality of successive cycles of the four-stroke
engineis equal to or lower than afirst threshold and equal
to or higher than a second threshold. If a first peak of the
inverse of the rotation number measured in a first cycle
following the plurality of successive cycles described
above is not equal to or lower than the second threshold,
it is judged whether or not the first peak is equal to or
higher than a third threshold, which is higher than the
first threshold.
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[0029] In this way, it is possible to detect a decrease
of the rotation number of the engine caused by an in-
crease of the amount of the intake air of the four-stroke
engine in acceleration.

[0030] Furthermore, if a second peak of the inverse of
the rotation number measured in a second cycle following
the first cycle is equal to or lower than a fourth threshold,
a target voltage of power generation by a generator a
rotating shaft of which is connected to a crank shaft of
the four-stroke engine is changed from a normal state
voltage to an in-acceleration voltage, which is lower than
the normal state voltage.

[0031] In this way, it is possible to change the target
voltage by judging the acceleration state based on infor-
mation on the rotation number of the four-stroke engine
without using information on the operation of a throttle.

[0032] Thatis, the power generation controlling meth-
od according to this aspect of the present invention can
reduce the manufacturing cost of a motorcycle.

[Brief Description of Drawings]
[0033]

[FIG. 1] Figure 1 is a diagram showing an example
of a configuration of a drive controlling system 1000
according to an embodiment 1, which is an aspect
of the present invention.

[FIG. 2] Figure 2 is a diagram showing an example
of arelationship between each stroke (acrank angle)
in one cycle of an engine 103 of the drive controlling
system 1000 shown in Figure 1 and the pressure in
a cylinder.

[FIG. 3] Figure 3 is a diagram showing an example
of a relationship between the inverse of the rotation
number of the four-stroke engine 103 and time.
[FIG.4]Figure 4(A) is a diagram showing an example
of a variation of the target voltage. Figure 4(B) is a
diagram showing an example of a variation of the
peak value in each cycle.

[FIG. 5] Figure 5 is a flowchart showing an example
of the power generation controlling method accord-
ing to the embodiment 1 performed by the drive con-
trolling apparatus 100 shown in Figure 1.

[FIG. 6] Figure 6(A) is a diagram showing an example
of a variation of the target voltage. Figure 6(B) is a
diagram showing an example of a variation of the
peak value in each cycle.

[FIG. 7] Figure 7 is a flowchart showing an example
of the power generation controlling method accord-
ing to the embodiment 2 performed by the drive con-
trolling apparatus 100 shown in Figure 1.

[Best Mode for Carrying Out the Invention]
[0034] In the following, embodiments of the present

invention will be described with reference to the draw-
ings.
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[Embodiment 1]

[0035] Figure 1 is a diagram showing an example of a
configuration of a drive controlling system 1000 accord-
ing to an embodiment 1, which is an aspect of the present
invention. Figure 2 is a diagram showing an example of
arelationship between each stroke (a crank angle) in one
cycle of an engine 103 of the drive controlling system
1000 shown in Figure 1 and the pressure in a cylinder.
[0036] As shown in Figure 1, the drive controlling sys-
tem 1000 that controls driving of the engine includes a
drive controlling apparatus (an engine control unit (ECU))
100, a battery 101, a motor 102, an engine (an internal
combustion engine) 103 and a sensor 104.

[0037] The engine 103 is a four-stroke engine (some-
times expressed as a four-stroke engine 103 as required
hereinafter). Therefore, as shown in Figure 2, the state
of the engine 103 transitions through an intake stroke, a
compression stroke, a combustion stroke and an exhaust
stroke. In addition, as shown in Figure 2, the pressure in
the cylinder of the engine 103 (that is, the resistance to
the rotation of the crank) reaches a maximum at a top
dead center.

[0038] The motor 102 is configured to apply a torque
to a crank shaft of the engine 103. In this example, the
motor 102 is coupled to the crank shaft of the engine 103
in such a manner that the motor 102 can apply a torque
to and receive a torque from the crank shaft. That is, the
motor 102 is connected to the engine 103 and functions
as both a electric motor and a generator (the motor 102
will be sometimes expressed as a generator 102 as re-
quired hereinafter).

[0039] The sensor 104 is configured to detect the ro-
tation number and the crank angle of the engine 103 and
output a detection signal responsive to the result of the
detection.

[0040] The battery 101 is configured to supply a driving
electric power to the motor 102 or be charged with an
electric power regenerated by the motor 102.

[0041] The drive controlling apparatus 100 is config-
ured to control driving of the engine 103 by judging the
state of the engine 103 based on the detection signal
(that is, the rotation number and the crank angle of the
engine 103 obtained from the detection signal). In par-
ticular, if there is a restart request for the engine 103, the
drive controlling apparatus 100 drives the motor 102 to
control the operation of the engine 103.

[0042] The drive controlling apparatus 100 has a cen-
tral processing unit (CPU) 100a, a read only memory
(ROM) 100b and an electric power controlling circuit
100c, for example.

[0043] The electric power controlling circuit 100c is
configured to control the operation of the motor 102 that
applies a torque to the engine 103.

[0044] The ROM 100b is configured to store a map for
controlling start or other operation of the engine 103 (i.e.,
for controlling the motor 102).

[0045] The CPU 100ais configured to refer to the ROM
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100c and control the electric power controlling circuit
100c to control the motor 102 based on the rotation
number and the crank angle of the engine 103 detected
by the sensor 101.

[0046] Figure 3 is a diagram showing an example of a
relationship between the inverse of the rotation number
of the four-stroke engine 103 and time. The inverse of
the rotation number of the four-stroke engine 103 is the
duration of each stroke of the four-stroke engine 103, for
example, the time between adjacent angles detected by
an angle sensor including a Hall IC.

[0047] As shown in Figure 3, a peak of the inverse of
the rotation number appears in the compression stroke
of each cycle (shown by a circle in Figure 3).

[0048] In particular, the peak of the inverse of the ro-
tation number that appears in the vicinity of a time "X" in
Figure 3 is higher than the other peaks. In the vicinity of
the time "X," an operation to open the throttle occurs. If
the operation to open the throttle occurs, the amount of
the air flowing into the engine cylinder increases, and the
pressure in compression increases. Thatis, in the vicinity
of the time "X" in which the throttle is opened, the oper-
ation of the four-stroke engine changes into an acceler-
ation state, and the amount of the intake air of the four-
stroke engine changes. As a result, the rotation number
decreases (the peak of the inverse of the rotation number
becomes higher than a predetermined value) immediate-
ly before the acceleration starts.

[0049] The time at which the peak of the inverse of the
rotation number becomes higher than the predetermined
value is judged as a state where the user opens the throt-
tle to achieve acceleration. Based on the judgment, the
time to reduce the load on the engine is set. In this way,
the acceleration state can be judged and the target volt-
age can be changed based on the information on the
rotation number of the four-stroke engine without using
the information on the operation of the throttle.

[0050] Itis to be noted that the drive controlling appa-
ratus 100 measures the peak of the inverse of the rotation
number in the compression stroke of a cycle of the four-
stroke engine 103. That is, the peak of the inverse of the
rotation number corresponds to the vicinity of the top
dead center of the compression stroke.

[0051] Next, provided the phenomenon described
above, an example of a power generation controlling
method performed by the drive controlling apparatus 100
of the drive controlling system 1000 configured as de-
scribed above will be described. The power generation
controlling method performed by the drive controlling ap-
paratus 100 is to control the generator 102 connected to
the four-stroke engine 103 based on the result of the
measurement of the inverse of the rotation number of the
four-stroke engine 103.

[0052] Figure 4(A) is a diagram showing an example
of a variation of the target voltage. Figure 4(B) is a dia-
gram showing an example of a variation of the peak value
in each cycle. In Figure 4(B), open circles are plots of the
value of the peak of the inverse of the rotation number.
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Figure 5 is a flowchart showing an example of the power
generation controlling method according to the embodi-
ment 1 performed by the drive controlling apparatus 100
shown in Figure 1. A stroke (1) in Figure 4 corresponds
to a first step S1 and a second step S2 in Figure 5. A
stroke (2) in Figure 4 corresponds to a third step S3 and
a fourth step S4 in Figure 5. A stroke (3) in Figure 4
corresponds to a fifth step S5, a sixth step S6, a seventh
step S7, an eighth step S8 and a ninth step S9 in Figure
5. A stroke (4) in Figure 4 corresponds to a tenth step
S10, an eleventh step S11 and a twelfth step S12 in Fig-
ure 5. A stroke (5) in Figure 4 corresponds to a thirteenth
step S13, a fourteenth step S14 and a fifteenth step S15
in Figure 5.

[0053] As shown in Figure 5, first, the drive controlling
apparatus 100 judges whether or not the peak of the in-
verse of the rotation number measured in one cycle of
the four-stroke engine 103 is equal to or lower than a first
threshold Th1 and equal to or greater than a second
threshold Th2, which is lower than the first threshold TH1
(the first step S1).

[0054] In other words, the drive controlling apparatus
100 determines whether or not the peak falls within a first
judged-to-be-stable range A1.

[0055] If the drive controlling apparatus 100 judges in
the first step S1 that the peak is not equal to or lower
than the first threshold TH1 and equal to or higher than
the second threshold TH2, the drive controlling apparatus
100 judges that the rotation of the engine 103 does not
fall within the stable range (the first judged-to-be-stable
range A1), and judges whether or not the peak of the
inverse of the rotation number measured in the next cycle
is located between the first threshold TH1 and the second
threshold TH2.

[0056] On the other hand, if the peak is equal to or
lower than the first threshold TH1 and equal to or higher
than the second threshold TH2, the drive controlling ap-
paratus 100 judges whether or notthe peak of the inverse
of the rotation number measured in each of the cycle and
a plurality of successive cycles following the cycle is
equal to or lower than the first threshold TH1 and equal
to or higher than the second threshold TH2 (the second
step S2).

[0057] Thatis,thedrive controlling apparatus 100 judg-
es whether or not each of the peaks falls within the first
judged-to-be-stablerange A1. If the state where the throt-
tle is closed continues, the rotation number of the engine
103 is stable at an idling rotation number.

[0058] If the drive controlling apparatus 100 judges in
the second step S2 that any of the peaks is not equal to
orlower than the first threshold TH1 and equal to or higher
than the second threshold TH2, the drive controlling ap-
paratus 100 judges that the rotation of the four-stroke
engine 103 does not continuously fall within the stable
range and returns to the first step S1, in which the drive
controlling apparatus 100 judges whether or not the peak
of the inverse of the rotation number measured in the
next cycle is located between the first threshold TH1 and
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the second threshold TH2.

[0059] On the other hand, if the drive controlling appa-
ratus 100 judges in the second step S2 that each peak
is equal to or lower than the first threshold TH1 and equal
to or higher than the second threshold TH2, the drive
controlling apparatus 100 judges whether or not a first
peak of the inverse of the rotation number measured in
a first cycle following the plurality of successive cycles is
equal to or lower than the second threshold TH2 (the
third step S3).

[0060] On the other hand, if the drive controlling appa-
ratus 100 judges in the third step S3 that the first peak
is equal to or lower than the second threshold TH2, the
drive controlling apparatus 100 judges that the amount
of the intake air in the intake stroke of the first cycle is
low and returns to the first step S1, in which the drive
controlling apparatus 100 judges whether or not the peak
of the inverse of the rotation number measured in the
next cycle is located between the first threshold TH1 and
the second threshold TH2.

[0061] If the first peak is not equal to or lower than the
second threshold TH2, the drive controlling apparatus
100 judges whether or not the first peak is equal to or
higher than a third threshold TH3, which is higher than
the first threshold TH1 (the fourth step S4).

[0062] If the drive controlling apparatus 100 judges in
the fourth step S4 that the first peak is not equal to or
higher than the third threshold TH3, the drive controlling
apparatus 100 judges that the rotation of the four-stroke
engine 103 is stable and returns to the third step S3.
[0063] On the other hand, when the drive controlling
apparatus 100 judges that the first peak is equal to or
higher than the third threshold TH3, the drive controlling
apparatus 100 starts counting of an acceleration deter-
mination period (the fifth step S5). That is, the drive con-
trolling apparatus 100 judges that the amount of the in-
take air in the intake stroke is large and acceleration is
yet to start, and starts counting of the acceleration deter-
mination period.

[0064] Then, the drive controlling apparatus 100 judg-
es whether or not the acceleration determination period
has elapsed (the sixth step S6).

[0065] If the drive controlling apparatus 100 judges in
the sixth step S6 that the acceleration determination pe-
riod has elapsed, the drive controlling apparatus 100 re-
turns to the first step S1, in which the drive controlling
apparatus 100 judges whether or not the peak of the in-
verse of the rotation number measured in the next cycle
is located between the first threshold TH1 and the second
threshold TH2.

[0066] On the other hand, if the acceleration determi-
nation period has not elapsed (that is, during the accel-
eration determination period), the drive controlling appa-
ratus 100 judges whether or not a second peak of the
inverse of the rotation number measured in a second
cycle following the first cycle is equal to or lower than a
fourth threshold TH4, which is lower than the second
threshold TH2 (the seventh step S7).
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[0067] If the drive controlling apparatus 100 judges in
the seventh step S7 that the second peak is not equal to
or lower than the fourth threshold TH4 (that is, no accel-
eration is occurring), the drive controlling apparatus 100
returns to the sixth step S6, in which the drive controlling
apparatus 100 judges again whether or not the acceler-
ation determination period has elapsed.

[0068] On the other hand, if the second peak is equal
to or lower than the fourth threshold TH4 (acceleration
is occurring), the drive controlling apparatus 100 changes
the target voltage of the power generation by the gener-
ator 102 a rotating shaft of which is connected to the
crank shaft of the four-stroke engine 103 from a normal
state voltage to an in-acceleration voltage, which is lower
than the normal state voltage (the eighth step S8).
[0069] Furthermore, if the second peak is equal to or
lower than the fourth threshold TH4, the drive controlling
apparatus 100 designates the second peak as a fifth
threshold TH5 (the ninth step S9).

[0070] Itistobe notedthat, inthe case where the target
voltage is to be reduced in this way, the engine 103 is
controlled to output power. Thus, the load on the engine
103 is desirably abruptly lightened, and therefore, the
target voltage can be instantaneously changed from the
normal state voltage to the in-acceleration voltage.
[0071] Then, after changing the target voltage from the
normal state voltage to the in-acceleration voltage, the
drive controlling apparatus 100 judges whether or not a
third peak of the inverse of the rotation number measured
in a third cycle following the second cycle is lower than
the fifth threshold TH5 (the tenth step S10).

[0072] Then, if the third peak is not equal to or higher
than the fifth threshold TH5 (that is, acceleration is oc-
curring), the drive controlling apparatus 100 judges
whether or not a fourth peak of the inverse of the rotation
number measured in a fourth cycle following the third
cycle is equal to or lower than a sixth threshold TH6,
which is lower than the fifth threshold TH5, and equal to
or higher than a seventh threshold TH7, which is lower
than the sixth threshold TH6 (that is, whether the fourth
peak falls within a second judged-to-be-stable range A2)
(the eleventh step S11).

[0073] If the drive controlling apparatus 100 judges in
the eleventh step S11 that the fourth peak is not equal
to or lower than the sixth threshold TH6 and equal to or
higher than the seventh threshold TH7, the drive control-
ling apparatus 100 returns to the tenth step S10, in which
the drive controlling apparatus 100 judges whether or not
the peak in a cycle following the fourth cycle (the next
cycle following the fourth cycle, for example) is equal to
or higher than the fifth threshold TH5. In this case, the
peak in that following cycle is treated as the third peak
described above.

[0074] On the other hand, if the fourth peak is equal to
or lower than the sixth threshold TH6 and equal to or
higher than the seventh threshold TH7, the drive control-
ling apparatus 100 judges whether or not each of the
peaks of the inverses of the rotation numbers measured
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in a plurality of successive cycles following the fourth
cycle is equal to or lower than the sixth threshold TH7
and equal to or higher than the seventh threshold TH7
(that is, whether the peak falls within the second judged-
to-be-stable range A2) (the twelfth step S12).

[0075] If the drive controlling apparatus 100 judges in
the twelfth step S12 that each peak is not equal to or
lower than the sixth threshold TH6 and equal to or higher
than the seventh threshold TH7, the drive controlling ap-
paratus 100 returns to the tenth step S10, in which the
drive controlling apparatus 100 judges whether or not the
peakin a cycle following the plurality of successive cycles
following the fourth cycle (the next cycle following the
plurality of cycles, for example) is equal to or higher than
the fifth threshold TH5. In this case, the peak in that fol-
lowing cycle is treated as the third peak described above.
[0076] When the drive controlling apparatus 100 judg-
es in the twelfth step S12 that each peak is equal to or
lower than the sixth threshold TH6 and equal to or higher
than the seventh threshold TH7, the drive controlling ap-
paratus 100 starts counting of a restoration period (the
thirteenth step S13).

[0077] Itis to be noted that, if the drive controlling ap-
paratus 100 judgesin the tenth step S10 described above
that the third peak is equal to or higher than the fifth
threshold TH5, the drive controlling apparatus 100 pro-
ceeds to the thirteenth step S13, in which the drive con-
trolling apparatus 100 starts counting of the restoration
period.

[0078] After starting counting of the restoration period
in the thirteenth step S13, the drive controlling apparatus
100 gradually changes the target voltage from the in-
acceleration voltage to the normal state voltage (the four-
teenth step S14).

[0079] Then, the drive controlling apparatus 100 judg-
es whether or not the restoration period has elapsed. If
the restoration period has elapsed, the drive controlling
apparatus 100 stops the change of the target voltage (the
fifteenth step S15).

[0080] On the other hand, if the drive controlling appa-
ratus 100 judges in the fifteenth step S15 that the resto-
ration period has not elapsed, the drive controlling appa-
ratus 100 returns to the fourteenth step S14, in which the
drive controlling apparatus 100 gradually changes the
target voltage toward the normal state voltage.

[0081] In the case where the target voltage is to be
increased in this way, the engine 103 is trying to make
the rotation number stable. Thus, if the load on the engine
103 abruptly increases, the rotation number may drop.
Therefore, the target voltage is gradually restored to the
normal state voltage, and upon completion of the resto-
ration, the drive controlling apparatus 100 waits for the
rotation number to be stable and performs monitoring
again.

[0082] Through the steps described above, the oper-
ation of judging the acceleration state and changing the
target voltage based on the information on the rotation
number of the four-stroke engine without using the infor-
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mation on the operation of the throttle is completed.
[0083] Asdescribed above, the power generation con-
trolling method according to the embodiment 1 takes ad-
vantage of the phenomenon that, when the operation of
the four-stroke engine changes to the acceleration state,
the amount of the intake air of the four-stroke engine
changes, and the rotation number decreases immediate-
ly before the acceleration starts.

[0084] Specifically, itis judged whether or not each of
the peaks of the inverses of the rotation numbers meas-
ured in a plurality of successive cycles of the four-stroke
engine is equal to or lower than the first threshold and
equal to or higher than the second threshold. If the first
peak of the inverse of the rotation number measured in
the first cycle following the plurality of successive cycles
is not equal to or lower than the second threshold, it is
judged whether or not the first peak is equal to or higher
than the third threshold, which is higher than the first
threshold.

[0085] In this way, it is possible to detect a decrease
of the rotation number of the engine caused by an in-
crease of the amount of the intake air of the four-stroke
engine in acceleration.

[0086] Furthermore, if the second peak of the inverse
of the rotation number measured in the second cycle fol-
lowing the first cycle is equal to or lower than the fourth
threshold, the target voltage of the power generation by
the generator, the rotating shaft of which is connected to
the crank shaft of the four-stroke engine, is changed from
the normal state voltage to the in-acceleration voltage,
which is lower than the normal state voltage.

[0087] In this way, it is possible to change the target
voltage by judging the acceleration state based on the
information on the rotation number of the four-stroke en-
gine without using the information on the operation of the
throttle.

[0088] Asdescribed above, the power generation con-
trolling method according to this embodiment can reduce
the manufacturing cost of a motorcycle.

[Embodiment 2]

[0089] In the embodiment 1, an example of the power
generation controlling method has been described.
[0090] In an embodiment 2, another example of the
power generation controlling method will be described.
It is to be noted that the power generation controlling
method according to the embodiment 2 is performed by
the drive controlling apparatus 100 of the drive controlling
system 1000 shown in Figure 1, as with the power gen-
eration controlling method according to the embodiment
1.

[0091] Figure 6(A) is a diagram showing an example
of a variation of the target voltage. Figure 6(B) is a dia-
gram showing an example of a variation of the peak value
in each cycle. In Figure 6(B), open circles are plots of the
value of the peak of the inverse of the rotation number.
Figure 7 is a flowchart showing an example of the power
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generation controlling method according to the embodi-
ment 2 performed by the drive controlling apparatus 100
shown in Figure 1. In Figure 7, the same reference nu-
merals as those in Figure 5 denote the same steps as
those in Figs 5. A stroke (1) in Figure 6 corresponds to
the first step S1 and the second step S2 in Figure 7. A
stroke (2) in Figure 6 corresponds to the third step S3,
the fourth step S4 and a fifth step S205 in Figure 5.
Strokes (3) and (3’) in Figure 6 correspond to a sixth step
S206, a seventh step S207, an eighth step S208, a ninth
step S209 and a tenth step S210 in Figure 7. A stroke
(4) in Figure 6 corresponds to an eleventh step S211, a
twelfth step S212 and a thirteenth step S213 in Figure 7.
A stroke (5) in Figure 6 corresponds to a fourteenth step
S214, afifteenth step S215 and a sixteenth step S216 in
Figure 7.

[0092] AsshowninFigure7,asinthe firstembodiment,
the drive controlling apparatus 100 performs the first step
S1, the second step S2, the third step S3 and the fourth
step S4.

[0093] If the drive controlling apparatus 100 judges in
the fourth step S4 that the first peak is equal to or higher
than the third threshold TH3, the drive controlling appa-
ratus 100 changes the target voltage from the normal
state voltage to the in-acceleration voltage (the fifth step
S205).

[0094] After changing the target voltage from the nor-
mal state voltage to the in-acceleration voltage, the drive
controlling apparatus 100 starts counting of the acceler-
ation determination period (the sixth step S206).

[0095] Then, the drive controlling apparatus 100 judg-
es whether or not the second peak of the inverse of the
rotation number measured in the second cycle following
the first cycle is equal to or higher than the third threshold
TH3 (the seventh step S207).

[0096] Ifthe second peak is equal to or higher than the
third threshold THS3, the drive controlling apparatus 100
judges whether or not the acceleration determination pe-
riod has elapsed (the eighth step S208).

[0097] If the drive controlling apparatus 100 judges in
the eighth step S208 that the acceleration determination
period has not elapsed, the drive controlling apparatus
100 returns to the seventh step S207, in which the drive
controlling apparatus 100 judges whether or not the sec-
ond peak of the inverse of the rotation number measured
inthe next cycle is equal to or higher than the third thresh-
old THS.

[0098] On the other hand, if the drive controlling appa-
ratus 100 judges in the eighth step S208 that the accel-
eration determination period has elapsed, the drive con-
trolling apparatus 100 changes the target voltage from
the in-acceleration voltage to the normal state voltage
(the ninth step S209).

[0099] If the drive controlling apparatus 100 judges in
the seventh step S207 described above that the second
peak is not equal to or higher than the third threshold
TH3, the drive controlling apparatus 100 judges whether
or not the second peak is equal to or lower than the fourth
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threshold TH4 (the tenth step S210).

[0100] If the drive controlling apparatus 100 judges in
the tenth step S210 that the second peak is not equal to
or lower than the fourth threshold TH4, the drive control-
ling apparatus 100 returns to the seventh step S207, in
which the drive controlling apparatus 100 judges whether
or not the third peak of the inverse of the rotation number
measured in the third cycle following the second cycle is
equal to or higher than the third threshold TH3.

[0101] Then, after changing the target voltage from the
normal state voltage to the in-acceleration voltage, the
drive controlling apparatus 100 judges whether or not the
third peak of the inverse of the rotation number measured
in the third cycle following the second cycle is lower than
the fifth threshold TH5 (the eleventh step S211).

[0102] If the third peak is not equal to or higher than
the fifth threshold TH5 (acceleration is occurring), the
drive controlling apparatus 100 judges whether or not the
fourth peak of the inverse of the rotation number meas-
ured in the fourth cycle following the third cycle is equal
to or lower than the sixth threshold TH6, which is lower
than the fifth threshold TH5, and equal to or higher than
the seventh threshold TH7, which is lower than the sixth
threshold TH6 (that is, whether the fourth peak falls within
the second judged-to-be-stable range A2) (the twelfth
step S212).

[0103] If the drive controlling apparatus 100 judges in
the twelfth step S212 that the fourth peak is not equal to
or lower than the sixth threshold TH6 and equal to or
higher than the seventh threshold TH7, the drive control-
ling apparatus 100 returns to the eleventh step S211, in
which the drive controlling apparatus 100 judges whether
or not the peak in a cycle following the fourth cycle (the
next cycle following the fourth cycle, for example) is equal
to or higher than the fifth threshold TH5. In this case, the
peak in that following cycle is treated as the third peak
described above.

[0104] On the other hand, if the fourth peak is equal to
or lower than the sixth threshold TH6 and equal to or
higher than the seventh threshold TH7, the drive control-
ling apparatus 100 judges whether or not each peak of
the inverses of the rotation numbers measured in a plu-
rality of successive cycles following the fourth cycle is
equal to or lower than the sixth threshold TH6 and equal
to or higher than the seventh threshold TH7 (that is,
whether the peak falls within the second judged-to-be-
stable range A2) (the thirteenth step S213).

[0105] If the drive controlling apparatus 100 judges in
the thirteenth step S213 that each peak is not equal to
or lower than the sixth threshold TH6 and equal to or
higher than the seventh threshold TH7, the drive control-
ling apparatus 100 returns to the eleventh step S211, in
which the drive controlling apparatus 100 judges whether
or not the peak in a cycle following the plurality of suc-
cessive cycles following the fourth cycle (the next cycle
following the plurality of cycles, for example) is equal to
or higher than the fifth threshold TH5. In this case, the
peak in that following cycle is treated as the third peak
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described above.

[0106] When the drive controlling apparatus 100 judg-
es in the thirteenth step S213 that each peak is equal to
or lower than the sixth threshold TH6 and equal to or
higher than the seventh threshold TH7, the drive control-
ling apparatus 100 starts counting of the restoration pe-
riod (the fourteenth step S214).

[0107] Itis to be noted that, if the drive controlling ap-
paratus 100 judges in the eleventh step S211 described
above that the third peak is equal to or higher than the
fifth threshold TH5, the drive controlling apparatus 100
proceeds to the fourteenth step S214, in which the drive
controlling apparatus 100 starts counting of the restora-
tion period.

[0108] After starting counting of the restoration period
in the fourteenth step S214, the drive controlling appa-
ratus 100 gradually changes the target voltage from the
in-acceleration voltage to the normal state voltage (the
fifteenth step S215).

[0109] Then, the drive controlling apparatus 100 judg-
es whether or not the restoration period has elapsed. If
the restoration period has elapsed, the drive controlling
apparatus 100 stops the change of the target voltage (the
sixteenth step S216).

[0110] On the other hand, if the drive controlling appa-
ratus 100 judges in the sixteenth step S216 that the res-
toration period has not elapsed, the drive controlling ap-
paratus 100 returns to the fifteenth step S215, in which
the drive controlling apparatus 100 gradually changes
the target voltage toward the normal state voltage.
[0111] In the case where the target voltage is to be
increased in this way, the engine 103 is trying to make
the rotation number stable. Thus, if the load onthe engine
103 abruptly increases, the rotation number may drop.
Therefore, the target voltage is gradually restored to the
normal state voltage, and upon completion of the resto-
ration, the drive controlling apparatus 100 waits for the
rotation number to be stable and performs monitoring
again.

[0112] Through the steps described above, the oper-
ation of judging the acceleration state and changing the
target voltage based on the information on the rotation
number of the four-stroke engine without using the infor-
mation on the operation of the throttle is completed.
[0113] Thatis, as with the power generation controlling
method according to the embodiment 2, as in the em-
bodiment 1, the power generation controlling method
takes advantage of the phenomenon that, when the op-
eration of the four-stroke engine changes to the acceler-
ation state, the amount of the intake air of the four-stroke
engine changes, and the rotation number decreases im-
mediately before the acceleration starts. As a result, as
inthe embodiment 1, the acceleration state can be judged
and the target voltage can be changed based on the in-
formation on the rotation number of the four-stroke en-
gine without using the information on the operation of the
throttle.

[0114] As described above, as in the embodiment 1,
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the power generation controlling method according to this
embodiment can reduce the manufacturing cost of a mo-
torcycle.

[0115] Although Figure 1 shows the engine 103 and
the motor 102 integrated with each other, the engine 103
and the motor 102 can be separate units.

[0116] The embodiments show cases where the motor
102 functions as both a electric motor and a generator.
[0117] However, even if the motor 102 is coupled to
the crank shaft of the engine 103 so as to apply a torque
thereto and functions only as a motor, the effects and
advantages of the present invention can be achieved. In
that case, another motor that functions as a generator is
additionally provided.

[0118] Itis to be noted that the drive controlling appa-
ratus 100 can modify the first threshold TH1 and the sec-
ond threshold TH2. The drive controlling apparatus 100
performs the power generation controlling methods de-
scribed above using the set first threshold TH1 and sec-
ond threshold TH2. Thus, for example, the first judged-
to-be-stable range A1 can be set depending on the re-
quired operating conditions of the engine or the like.
[0119] Itis to be noted that the drive controlling appa-
ratus 100 can modify the sixth threshold TH6 and the
seventh threshold TH7 depending on the required oper-
ating conditions of the engine. The drive controlling ap-
paratus 100 performs the power generation controlling
methods described above using the set sixth threshold
TH6 and seventh threshold TH7. Thus, for example, the
second judged-to-be-stable range A2 can be setdepend-
ing on the required operating conditions of the engine or
the like.

[0120] The embodiments described above are given
for illustrative purposes, and the scope of the present
invention is not limited thereto.

Claims

1. A power generation controlling method of controlling
agenerator connected to a four-stroke engine based
on a result of measurement of an inverse of an ro-
tation number of the four-stroke engine, character-
ized in that:

a first step of judging whether or not a peak of
the inverse of the rotation number measured in
a cycle of the four-stroke engine is equal to or
lower than afirstthreshold and equal to or higher
than a second threshold, the second threshold
being lower than the first threshold;

a second step of, in a case where the peak is
equal to or lower than the first threshold and
equal to or higher than the second threshold,
judging whether or not each of peaks of the in-
verses of the rotation numbers measured in a
plurality of successive cycles following the cycle
is equal to or lower than the first threshold and
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equal to or higher than the second threshold;

a third step of, in a case where it is judged in the
second step that each of the peaks is equal to
or lower than the first threshold and equal to or
higher than the second threshold, judging
whether or not the first peak of the inverse of the
rotation number measured in the first cycle fol-
lowing the plurality of successive cycles is equal
to or lower than the second threshold;

a fourth step of, in a case where the first peak
is higher than the second threshold, judging
whether or not the first peak is equal to or higher
than a third threshold, the third threshold being
higher than the first threshold;

a fifth step of starting counting of an acceleration
determination period after judging that the first
peak is equal to or higher than the third thresh-
old;

a sixth step of judging whether or not the accel-
eration determination period has elapsed;

a seventh step of, in a case where the acceler-
ation determination period has not elapsed,
judging whether or not the second peak of the
inverse of the rotation number measured in the
second cycle following the first cycle is equal to
or lower than a fourth threshold, the fourth
threshold being lower than the second thresh-
old;

an eighth step of, in a case where the second
peak is equal to or lower than the fourth thresh-
old, changing a target voltage of power gener-
ation by the generator a rotating shaft of which
is connected to a crank shaft of the four-stroke
engine from a normal state voltage to an in-ac-
celeration voltage, the in-acceleration voltage
being lower than the normal state voltage; and
a ninth step of, in a case where the second peak
is equal to or lower than the fourth threshold,
designating the second peak as afifth threshold.

2. The power generation controlling method according
to claim 1, further comprising:

a tenth step of, after changing the target voltage
from the normal state voltage to the in-acceler-
ation voltage, judging whether or not a third peak
of the inverse of the rotation number measured
in a third cycle following the second cycle is low-
er than the fifth threshold;

an eleventh step of, in a case where the third
peak is lower than the fifth threshold, judging
whether or not a fourth peak of the inverse of
the rotation number measured in a fourth cycle
following the third cycle is equal to or lower than
a sixth threshold and equal to or higher than a
seventh threshold, the sixth threshold being low-
er than the fifth threshold, and the seventh
threshold being lower than the sixth threshold;
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a twelfth step of, in a case where the fourth peak
is equal to or lower than the sixth threshold and
equal to or higher than the seventh threshold,
judging whether or not each of peaks of the in-
verses of the rotation numbers measured in a
plurality of successive cycles following the fourth
cycle is equal to or lower than the sixth threshold
and equal to or higher than the seventh thresh-
old;

a thirteenth step of starts counting of a restora-
tion period after it is judged in the twelfth step
that each of the peaks is equal to or lower than
the sixth threshold and equal to or higher than
the seventh threshold;

a fourteenth step of gradually changing the tar-
get voltage from the in-acceleration voltage to
the normal state voltage after starting counting
of the restoration period; and

afifteenth step of judging whether or not the res-
toration period has elapsed and stopping the
change of the target voltage in a case where the
restoration period has elapsed.

The power generation controlling method according
to claim 1, wherein in a case where it is judged in
the first step that the peak is higher than the first
threshold and equal to or higher than the second
threshold, it is judged whether or not a peak of the
inverse of the rotation number measured in a next
cycle is located between the first threshold and the
second threshold.

The power generation controlling method according
to claim 1, wherein in a case where it is judged in
the second step that any of the peaks is higher than
the first threshold and equal to or higher than the
second threshold, the method returns to the first
step, and it is judged whether or not a peak of the
inverse of the rotation number measured in a next
cycle is located between the first threshold and the
second threshold.

The power generation controlling method according
to claim 1, wherein in a case where it is judged in
the third step that the first peak is equal to or lower
than the second threshold, the method returns to the
first step, and it is judged whether or not a peak of
the inverse of the rotation number measured in the
next cycle is located between the first threshold and
the second threshold.

The power generation controlling method according
to claim 1, wherein in a case where it is judged in
the fourth step that the first peak is lower than the
third threshold, the method returns to the third step.

The power generation controlling method according
to claim 1, wherein in a case where it is judged in
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the sixth step that the acceleration determination pe-
riod has elapsed, the method returns to the first step,
and it is judged whether or not a peak of the inverse
of the rotation number measured in a next cycle is
located between the first threshold and the second
threshold.

The power generation controlling method according
to claim 1, wherein in a case where it is judged in
the seventh step that the second peak is higher than
the fourth threshold, the method returns to the sixth
step, and it is judged again whether or not the accel-
eration determination period has elapsed.

The power generation controlling method according
to claim 2, wherein in a case where it is judged in
the tenth step that the third peak is equal to or higher
than the fifth threshold, the method proceeds to the
thirteenth step and starts counting of the restoration
period.

The power generation controlling method according
to claim 2, wherein in a case where it is judged in
the eleventh step that the fourth peak is higher than
the sixth threshold and equal to or higher than the
seventh threshold, the method returns to the tenth
step, and itis judged whether or not a peak in a cycle
following the fourth cycle is equal to or higher than
the fifth threshold.

The power generation controlling method according
to claim 2, wherein in a case where it is judged in
the twelfth step that each of the peaks is higher than
the sixth threshold and equal to or higher than the
seventh threshold, the method returns to the tenth
step, and itis judged whether or not a peak in a cycle
following the plurality of successive cycles following
the fourth cycle is equal to or higher than the fifth
threshold.

The power generation controlling method according
to claim 2, wherein in a case where it is judged in
the fifteenth step that the restoration period has not
elapsed, the method returns to the fourteenth step,
and the target voltage is gradually changed toward
the normal state voltage.

A power generation controlling method of controlling
a generator connected to a four-stroke engine based
on a result of measurement of an inverse of an ro-
tation number of the four-stroke engine, character-
ized in that:

a first step of judging whether or not a peak of
the inverse of the rotation number measured in
a cycle of the four-stroke engine is equal to or
lower than afirst threshold and equal to or higher
than a second threshold, the second threshold
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being lower than the first threshold;

a second step of, in a case where the peak is
equal to or lower than the first threshold and
equal to or higher than the second threshold,

24

is higher than the second threshold, judging
whether or not the first peak is equal to or higher
than a third threshold, the third threshold being
higher than the first threshold;

judging whether or not each of peaks of the in- 5 a fifth step of starting counting of an acceleration
verses of the rotation numbers measured in a determination period after judging that the first
plurality of successive cycles following the cycle peak is equal to or higher than the third thresh-
is equal to or lower than the first threshold and old;

equal to or higher than the second threshold; a sixth step of judging whether or not the accel-
a third step of, in a case where itis judged inthe 70 eration determination period has elapsed;
second step that each of the peaks is equal to a seventh step of, in a case where the acceler-
or lower than the first threshold and equal to or ation determination period has not elapsed,
higher than the second threshold, judging judging whether or not the second peak of the
whether or not the first peak of the inverse of the inverse of the rotation number measured in the
rotation number measured in the first cycle fol- 15 second cycle following the first cycle is equal to
lowing the plurality of successive cycles is equal or lower than a fourth threshold, the fourth
to or lower than the second threshold; threshold being lower than the second thresh-
a fourth step of, in a case where the first peak old;

is higher than the second threshold, judging an eighth step of, in a case where the second
whether or not the first peak is equal to or higher 20 peak is equal to or lower than the fourth thresh-
than a third threshold, the third threshold being old, changing a target voltage of power gener-
higher than the first threshold; ation by the generator, a rotating shaft of which
a fifth step of, in a case where the first peak is is connected to a crank shaft of the four-stroke
equal to or higher than the third threshold, engine, from a normal state voltage to an in-
changing a target voltage of power generation 25 acceleration voltage, the in-acceleration voltage
by the generator, a rotating shaft of which is con- being lower than the normal state voltage; and
nected to a crank shaft of the four-stroke engine, a ninth step of, in a case where the second peak
from a normal state voltage to anin-acceleration is equal to or lower than the fourth threshold,
voltage, the in-acceleration voltage being lower designating the second peak as afifth threshold.
than the normal state voltage. 30

15. The drive controlling apparatus according to claim
14. A drive controlling apparatus that controls driving of 14, further performing:
afour-stroke engine, characterized in that perform-

ing: a tenth step of, after changing the target voltage

35 from the normal state voltage to the in-acceler-
a first step of judging whether or not a peak of ation voltage, judging whether or not a third peak
an inverse of an rotation number measured in a of the inverse of the rotation number measured
cycle of the four-stroke engine is equal to or low- in a third cycle following the second cycle is low-
er than a first threshold and equal to or higher er than the fifth threshold;
than a second threshold, the second threshold 40 an eleventh step of, in a case where the third
being lower than the first threshold; peak is lower than the fifth threshold, judging
a second step of, in a case where the peak is whether or not a fourth peak of the inverse of
equal to or lower than the first threshold and the rotation number measured in a fourth cycle
equal to or higher than the second threshold, following the third cycle is equal to or lower than
judging whether or not each of peaks of the in- 45 a sixth threshold and equal to or higher than a
verses of the rotation numbers measured in a seventh threshold, the sixth threshold being low-
plurality of successive cycles following the cycle er than the fifth threshold, and the seventh
is equal to or lower than the first threshold and threshold being lower than the sixth threshold;
equal to or higher than the second threshold; a twelfth step of, in a case where the fourth peak
a third step of, in a case where itis judged inthe 50 is equal to or lower than the sixth threshold and
second step that each of the peaks is equal to equal to or higher than the seventh threshold,
or lower than the first threshold and equal to or judging whether or not each of peaks of the in-
higher than the second threshold, judging verses of the rotation numbers measured in a
whether or not the first peak of the inverse of the plurality of successive cycles following the fourth

55

rotation number measured in the first cycle fol-
lowing the plurality of successive cycles is equal
to or lower than the second threshold;

a fourth step of, in a case where the first peak

13

cycleis equal to or lower than the sixth threshold
and equal to or higher than the seventh thresh-
old;

a thirteenth step of starts counting of a restora-
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tion period after it is judged in the twelfth step
that each of the peaks is equal to or lower than
the sixth threshold and equal to or higher than
the seventh threshold;

a fourteenth step of gradually changing the tar-
get voltage from the in-acceleration voltage to
the normal state voltage after starting counting
of the restoration period; and

afifteenth step of judging whether or not the res-
toration period has elapsed and stopping the
change of the target voltage in a case where the
restoration period has elapsed.

Patentanspriiche

1.

Energieerzeugungs-Steuerverfahren zum Steuern
eines Generators, der mit einem Viertaktmotor ver-
bunden ist, auf Grundlage einer Messung eines
Kehrwertes einer Drehzahl des Viertaktmotors, ge-
kennzeichnet durch:

einen ersten Schritt des Entscheidens, ob ein
Spitzenwert des Kehrwertes der in einem Takt
des Viertaktmotors gemessenen Drehzahl
gleich oder niedriger als ein erster Schwellen-
wert und gleich oder hoher als ein zweiter
Schwellenwert ist oder nicht, wobei der zweite
Schwellenwert niedriger als der erste Schwel-
lenwert ist;

einen zweiten Schritt des Entscheidens, ob je-
der der Spitzenwerte der Kehrwerte der Dreh-
zahlen, die in mehreren aufeinanderfolgenden
Takten nach dem Takt gemessen werden,
gleich oder niedriger als der erste Schwellen-
wert und gleich oder héher als der zweite
Schwellenwert ist oder nicht, wenn der Spitzen-
wert gleich oder niedriger als der erste Schwel-
lenwert ist und gleich oder héher als der zweite
Schwellenwert ist;

einen dritten Schritt des Entscheidens, ob der
erste Spitzenwert des Kehrwertes der Drehzahl,
der im ersten Takt nach den mehreren aufein-
anderfolgenden Takten gemessen wird, gleich
oder niedriger als der zweite Schwellenwert ist
oder nicht, wenn im zweiten Schritt entschieden
wird, dass jeder der Spitzenwerte gleich oder
niedriger als der erste Schwellenwert und gleich
oder hoher als der zweite Schwellenwert ist,
einen vierten Schritt des Entscheidens, ob der
erste Spitzenwert gleich oder héher als ein drit-
ter Schwellenwert ist oder nicht, der erste Spit-
zenwert hoher als der zweite Schwellenwert ist,
wobei der dritte Schwellenwert héher als der
erste Schwellenwert ist;

einen fiinften Schritt des Beginnens des Zah-
lens einer Beschleunigungsbestimmungszeit-
dauer nach dem Entscheiden, dass der erste
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Spitzenwert gleich oder hdher als der dritte
Schwellenwert ist;

einen sechsten Schritt des Entscheidens, ob die
Beschleunigungsbestimmungszeitdauer ver-
strichen ist oder nicht;

einen siebenten Schritt des Entscheidens, ob
der zweite Spitzenwert des Kehrwertes der
Drehzahl, der im zweiten Takt nach dem ersten
Takt gemessen wird, gleich oder niedriger als
ein vierter Schwellenwert ist oder nicht, wenn
die  Beschleunigungsbestimmungszeitdauer
nicht verstrichen ist, wobei der vierte Schwel-
lenwert niedriger ist als der zweite Schwellen-
wert;

einen achten Schritt des Anderns einer Ziel-
spannung der Energieerzeugung durch den Ge-
nerator, dessen Drehwelle mit einer Kurbelwelle
des Viertaktmotors verbunden ist, von einer
Normalzustandsspannung zu einer Beschleuni-
gungsspannung wenn der zweite Spitzenwert
gleich oder niedriger als der vierte Schwellen-
wert ist,, wobei die Beschleunigungsspannung
niedriger als die Normalzustandsspannung ist;
und

einen neunten Schritt des Festlegens des zwei-
ten Spitzenwertes als einen flinften Schwellen-
wert, ein zweiter Spitzenwert gleich oder nied-
riger als der vierte Schwellenwert ist.

2. Energieerzeugungs-Steuerverfahren nach An-
spruch 1, das ferner Folgendes umfasst:

einen zehnten Schritt, nach dem Andern der
Zielspannung von der Normalzustandsspan-
nung zur Beschleunigungsspannung, des Ent-
scheidens, ob ein dritter Spitzenwert des Kehr-
wertes der Drehzahl, der in einem dritten Takt
nach dem zweiten Takt gemessen wird, niedri-
ger als der fiinfte Schwellenwert ist oder nicht;
einen elften Schritt des Entscheidens, ob ein
vierter Spitzenwert des Kehrwertes der Dreh-
zahl, der in einem vierten Takt nach dem dritten
Takt gemessen wird, gleich oder kleiner als ein
sechster Schwellenwert und gleich oder héher
als ein siebenter Schwellenwert ist oder nicht,
wenn der dritte Spitzenwert niedriger als der
finfte Schwellenwert ist, wobei der sechste
Schwellenwert niedriger als der flinfte Schwel-
lenwert ist, und der siebente Schwellenwert
niedriger als der sechste Schwellenwert ist;

einen zwdlften Schritt des Entscheidens, ob je-
der der Spitzenwerte der Kehrwerte der Dreh-
zahlen, die in mehreren aufeinanderfolgenden
Takten nach dem vierten Takt gemessen wer-
den, gleich oder niedriger als der sechste
Schwellenwertund gleich oder hdher als der sie-
bente Schwellenwert ist oder nicht, wenn der
vierte Spitzenwert gleich oder niedriger als der
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sechste Schwellenwert und gleich oder héher
als der siebente Schwellenwert ist;

einen dreizehnten Schritt des Beginnens des
Zahlens einer Wiederherstellungszeitdauer,
nachdem im zwolften Schritt entschieden wird,
dass jeder der Spitzenwerte gleich oder niedri-
ger als der sechste Schwellenwert und gleich
oder hoher als der siebente Schwellenwert ist;
einen vierzehnten Schritt des allmahlichen An-
derns der Zielspannung von der Beschleuni-
gungsspannung zur Normalzustandsspannung
nach dem Beginnen des Zahlens der Wieder-
herstellungszeitdauer; und

einen fiinfzehnten Schritt des Entscheidens, ob
die Wiederherstellungszeitdauer verstrichen ist
oder nicht und Beenden der Anderung der Ziel-
spannung, wenn die Wiederherstellungszeit-
dauer verstrichen ist.

Energieerzeugungs-Steuerverfahren nach  An-
spruch 1, wobei dann, wenn im ersten Schritt ent-
schieden wird, dass der Spitzenwert héher als der
erste Schwellenwert und gleich oder héher als der
zweite Schwellenwert ist, entschieden wird, ob ein
Spitzenwert des Kehrwertes der Drehzahl, der in ei-
nem nachsten Takt gemessen wird, zwischen dem
ersten Schwellenwert und dem zweiten Schwellen-
wert liegt oder nicht.

Energieerzeugungs-Steuerverfahren nach  An-
spruch 1, wobei dann, wenn im zweiten Schritt ent-
schieden wird, dass ein beliebiger der Spitzenwerte
héher als der erste Schwellenwert und gleich oder
hoher als der zweite Schwellenwert ist, das Verfah-
ren zum ersten Schritt zurtickkehrt, und entschieden
wird, ob ein Spitzenwert des Kehrwertes der Dreh-
zahl, der in einem nachsten Takt gemessen wird,
zwischen dem ersten Schwellenwert und dem zwei-
ten Schwellenwert liegt oder nicht.

Energieerzeugungs-Steuerverfahren nach  An-
spruch 1, wobei dann, wenn im dritten Schritt ent-
schieden wird, dass der Spitzenwert gleich oder
niedriger als der zweite Schwellenwert ist, das Ver-
fahren zum ersten Schritt zurlickkehrt und entschie-
den wird, ob ein Spitzenwert des Kehrwertes der
Drehzahl, der in dem nachsten Takt gemessen wird,
zwischen dem ersten Schwellenwert und dem zwei-
ten Schwellenwert liegt oder nicht.

Energieerzeugungs-Steuerverfahren nach  An-
spruch 1, wobei dann, wenn im vierten Schritt ent-
schieden wird, dass der erste Spitzenwert niedriger
als der dritte Schwellenwert ist, das Verfahren zum
dritten Schritt zurlickkehrt.

Energieerzeugungs-Steuerverfahren nach  An-
spruch 1, wobei dann, wenn im sechsten Schritt ent-
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schieden wird, dass die Beschleunigungsbestim-
mungszeitdauer verstrichen ist, das Verfahren zum
ersten Schritt zurlickkehrt und entschieden wird, ob
ein Spitzenwert des Kehrwertes der Drehzahl, der
in einem nachsten Takt gemessen wird, zwischen
dem ersten Schwellenwert und dem zweiten
Schwellenwert liegt oder nicht.

Energieerzeugungs-Steuerverfahren nach  An-
spruch 1, wobei dann, wennim siebenten Schritt ent-
schieden wird, dass der zweite Spitzenwert héher
als der vierte Schwellenwert ist, das Verfahren zum
sechsten Schritt zurlickkehrt und wieder entschie-
den wird, ob die Beschleunigungsbestimmungszeit-
dauer verstrichen ist oder nicht.

Energieerzeugungs-Steuerverfahren nach  An-
spruch 2, wobei dann, wenn im zehnten Schritt ent-
schieden wird, dass der dritte Spitzenwert gleich
dem oder hoher als der flinfte Schwellenwert ist, das
Verfahren zum dreizehnten Schritt ibergeht und mit
dem Zahlen der Wiederherstellungszeit beginnt.

Energieerzeugungs-Steuerverfahren nach  An-
spruch 2, wobei dann, wenn im elften Schritt ent-
schieden wird, dass der vierte Spitzenwert hdher als
der erste Schwellenwert und gleich oder héher als
der siebente Schwellenwert ist, das Verfahren zum
zehnten Schritt zurlickkehrt und entschieden wird,
ob ein Spitzenwertin einem Takt, der aufden vierten
Takt folgt, gleich oder héher als der fiinfte Schwel-
lenwert ist oder nicht.

Energieerzeugungs-Steuerverfahren nach  An-
spruch 2, wobei dann, wenn im zwdlften Schritt ent-
schieden wird, dass jeder der Spitzenwerte hdoher
als der sechste Schwellenwert und gleich oder hdher
als der siebente Schwellenwert ist, das Verfahren
zum zehnten Schritt zurlickkehrt und entschieden
wird, ob ein Spitzenwert in einem Takt, der auf die
mehreren aufeinanderfolgenden Takte folgt, gleich
oder hoher als der fiinfte Schwellenwert ist oder
nicht.

Energieerzeugungs-Steuerverfahren nach  An-
spruch 2, wobei dann, wenn im flinfzehnten Schritt
entschieden wird, dass die Wiederherstellungszeit-
dauer nicht verstrichen ist, das Verfahren zum vier-
zehnten Schritt zurlickkehrt und die Zielspannung
allmahlich zur Normalzustandsspannung geéndert
wird.

Energieerzeugungs-Steuerverfahren zum Steuern
eines Generators, der mit einem Viertaktmotor ver-
bunden ist, auf Grundlage eines Messergebnisses
eines Kehrwertes einer Drehzahl des Viertaktmo-
tors, gekennzeichnet durch:
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einen ersten Schritt des Entscheidens, ob ein
Spitzenwert des Kehrwertes der Drehzahl, der
in einem Takt des Viertaktmotors gemessen
wird, gleich oder niedriger als ein erster Schwel-

30

len, die in mehreren aufeinanderfolgenden Tak-
ten nach dem Takt gemessen werden, gleich
oder niedriger als der erste Schwellenwert und
gleich oder héher als der zweite Schwellenwert

lenwert und gleich oder héher als ein zweiter 5 ist oder nicht wenn der Spitzenwert gleich oder
Schwellenwert ist oder nicht, wobei der zweite niedriger als der erste Schwellenwert ist und
Schwellenwert niedriger als der erste Schwel- gleich oder héher als der zweite Schwellenwert
lenwert ist; ist,;

einen zweiten Schritt des Entscheidens, ob je- ein dritter Schritt des Entscheidens, ob der erste
der der Spitzenwerte der Kehrwerte der Dreh- 70 Spitzenwert des Kehrwertes der Drehzahl, der
zahlen, die in mehreren aufeinanderfolgenden im ersten Takt nach den mehreren aufeinander-
Takten nach dem Takt gemessen werden, folgenden Takten gemessen wird, gleich oder
gleich oder niedriger als der erste Schwellen- niedriger als der zweite Schwellenwert ist oder
wert und gleich oder héher als der zweite nicht, wenn im zweiten Schritt entschieden wird,
Schwellenwert ist oder nicht, wenn der Spitzen- 15 dass jeder der Spitzenwerte gleich oder niedri-
wert gleich oder niedriger als der erste Schwel- ger als der erste Schwellenwert und gleich oder
lenwert ist und gleich oder héher als der zweite hoher als der zweite Schwellenwert ist;
Schwellenwert ist; ein vierter Schritt des Entscheidens, ob der erste
einen dritten Schritt des Entscheidens, ob der Spitzenwert gleich oder héher als ein dritter
erste Spitzenwert des Kehrwertes der Drehzahl, 20 Schwellenwert ist oder nicht, der erste Spitzen-
der im ersten Takt nach den mehreren aufein- wert hoher als der zweite Schwellenwert ist, wo-
anderfolgenden Takten gemessen wird, gleich bei der dritte Schwellenwert héher als der erste
oder niedriger als der zweite Schwellenwert ist Schwellenwert ist;

oder nicht, wenn im zweiten Schritt entschieden ein flnfter Schritt des Beginnens des Zahlens
wird, dass jeder der Spitzenwerte gleich oder 25 einer Beschleunigungsbestimmungszeitdauer
niedriger als der erste Schwellenwert und gleich nach dem Entscheiden, dass der erste Spitzen-
oder hoher als der zweite Schwellenwert ist; wert gleich oder héher als der dritte Schwellen-
einen vierten Schritt des Entscheidens, ob der wert ist;

erste Spitzenwert gleich oder héher als ein drit- ein sechster Schritt des Entscheidens, ob die
ter Schwellenwert ist oder nicht, wenn der erste 30 Beschleunigungsbestimmungszeitdauer ver-
Spitzenwert hoher als zweite Schwellenwert ist, strichen ist oder nicht;

wobei der dritte Schwellenwert hoher als der ein siebenter Schritt des Entscheidens, ob der
erste Schwellenwert ist; zweite Spitzenwert des Kehrwertes der Dreh-
einen fiinften Schritt des Anderns einer Ziel- zahl, der im zweiten Takt nach dem ersten Takt
spannung der Energieerzeugung durchden Ge- 35 gemessen wird, gleich oder niedriger als ein
nerator, von dem eine Drehwelle mit einer Kur- vierter Schwellenwert ist oder nicht, wenn die
belwelle des Viertaktmotors verbunden ist, von Beschleunigungsbestimmungszeitdauer nicht
einer Normalzustandsspannung zu einer Be- verstrichen ist, wobei der vierte Schwellenwert
schleunigungsspannung, wenn der erste Spit- niedriger ist als der zweite Schwellenwert;
zenwert gleich oder héher als der dritte Schwel- 40 ein achter Schritt des Anderns einer Zielspan-

lenwert ist, wobei die Beschleunigungsspan-
nung niedriger als die Normalzustandsspan-
nung ist.

nung der Energieerzeugung durch den Genera-
tor, dessen Drehwelle mit einer Kurbelwelle des
Viertaktmotors verbunden ist, von einer Normal-
zustandsspannung zu einer Beschleunigungs-

14. Vorrichtung zur Antriebssteuerung, die den Antrieb 45
eines Viertaktmotors steuert, gekennzeichnet

spannung, wenn der zweite Spitzenwert gleich
oder niedriger als der vierte Schwellenwert ist,

ein erster Schritt des Entscheidens, ob ein Spit-
zenwert eines Kehrwertes einer in einem Takt
des Viertaktmotors gemessenen Drehzahl
gleich oder niedriger als ein erster Schwellen-
wert und gleich oder hoher als ein zweiter
Schwellenwert ist oder nicht, wobei der zweite
Schwellenwert niedriger als der erste Schwel-
lenwert ist;

ein zweiter Schritt des Entscheidens, ob jeder
der Spitzenwerte der Kehrwerte der Drehzah-

50
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durch: wobei die Beschleunigungsspannung niedriger

als die Normalzustandsspannung ist; und

ein neunter Schritt, des Festlegens des zweiten
Spitzenwertes als einen flinften Schwellenwert,
der zweite Spitzenwert gleich oder niedriger als
der vierte Schwellenwert ist.

15. Vorrichtung zur Antriebssteuerung nach Anspruch
14, die ferner Folgendes ausfihrt:

einen zehnten Schritt, nach dem Andern der
Zielspannung von der Normalzustandsspan-
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nung zur Beschleunigungsspannung, des Ent-
scheidens, ob ein dritter Spitzenwert des Kehr-
wertes der Drehzahl, der in einem dritten Takt
nach dem zweiten Takt gemessen wird, niedri-
ger als der fiinfte Schwellenwert ist oder nicht;
einen elften Schritt des Entscheidens, ob ein
vierter Spitzenwert des Kehrwertes der Dreh-
zahl, derin einem vierten Takt nach dem dritten
Takt gemessen wird, gleich oder niedriger als
ein sechster Schwellenwert und gleich oder h6-
her als ein siebenter Schwellenwert ist oder
nicht, wenn der dritte Spitzenwert niedriger als
der fiinfte Schwellenwert ist, wobei der sechste
Schwellenwert niedriger als der flinfte Schwel-
lenwert ist, und der siebente Schwellenwert
niedriger als der sechste Schwellenwert ist;
einen zwolften Schritt des Entscheidens, ob je-
der der Spitzenwerte der Kehrwerte der Dreh-
zahlen, die in mehreren aufeinanderfolgenden
Takten nach dem vierten Takt gemessen wer-
den, gleich oder niedriger als der sechste
Schwellenwertund gleich oder hdher als der sie-
bente Schwellenwert ist oder nicht, wenn der
vierte Spitzenwert gleich oder niedriger als der
sechste Schwellenwert und gleich oder héher
als der siebente Schwellenwert ist;

einen dreizehnten Schritt des Beginnens des
Zahlens einer Wiederherstellungszeitdauer,
nachdem im zwolften Schritt entschieden wird,
dass jeder der Spitzenwerte gleich oder niedri-
ger als der sechste Schwellenwert und gleich
oder hoher als der siebente Schwellenwert ist;
einen vierzehnten Schritt des allmahlichen An-
derns der Zielspannung von der Beschleuni-
gungsspannung zur Normalzustandsspannung
nach dem Beginnen des Zahlens der Wieder-
herstellungszeitdauer; und

einen fiinfzehnten Schritt des Entscheidens, ob
die Wiederherstellungszeitdauer verstrichen ist
oder nicht und Beenden der Anderung der Ziel-
spannung, wenn die Wiederherstellungszeit-
dauer verstrichen ist.

Revendications

1. Procédé de commande de génération d’énergie
pour commander une génératrice reliée a un moteur
a quatre temps sur la base d’un résultat de mesure
d’un inverse d’'un nombre de rotations du moteur a
quatre temps, caractérisé par :

une premiére étape pour juger si, oui ou non, un
pic de l'inverse du nombre de rotations mesuré
dans un cycle du moteur a quatre temps est in-
férieur ou égal a un premier seuil et supérieur
ou égal a un deuxieéme seuil, le deuxiéme seuil
étant inférieur au premier seuil ;
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une deuxiéme étape pour, dans un cas dans
lequel le pic estinférieur ou égal au premier seuil
et supérieur ou égal au deuxieme seuil, juger si,
oui ou non, chacun des pics des inverses des
nombres de rotation mesurés dans une pluralité
de cycles successifs qui suivent le cycle est in-
férieur ou égal au premier seuil et supérieur ou
égal au deuxiéme seuil ;

une troisieme étape pour, dans un cas dans le-
quel il est jugé a la deuxiéme étape que chacun
des pics est inférieur ou égal au premier seuil
et supérieur ou égal au deuxieme seuil, juger si,
ouiou non, le premier picde I'inverse du nombre
de rotations mesuré dans le premier cycle qui
suit la pluralité de cycles successifs est inférieur
ou égal au deuxieme seulil ;

une quatrieme étape pour, dans un cas dans
lequel le premier pic est supérieur au deuxieme
seuil, juger si, oui ou non, le premier pic est su-
périeur ou égal a un troisiéme seuil, le troisieme
seuil étant supérieur au premier seuil ;

une cinquieme étape pour débuter le comptage
d’'une période de détermination d’accélération
apres le jugement que le premier pic est supé-
rieur ou égal au troisiéme seuil ;

une sixieme étape pour juger si, oui ou non, la
période de détermination d’accélération s’est
écoulée ;

une septieme étape pour, dans un cas dans le-
quel la période de détermination d’accélération
ne s’est pas écoulée, juger si, oui ou non, le
deuxiéme pic de l'inverse du nombre de rota-
tions mesuré dans le deuxieme cycle qui suit le
premier cycle est inférieur ou égal a un quatrie-
me seuil, le quatriéme seuil étant inférieur au
deuxiéme seuil ;

une huitiéme étape pour, dans un cas dans le-
quel le deuxiéme pic est inférieur ou égal au
quatrieme seuil, changer une tension cible de
génération d’énergie par la génératrice dont un
arbre rotatif est relié a un vilebrequin du moteur
a quatre temps d’une tension a I'état normal a
une tension en accélération, la tension en accé-
lération étant inférieure a la tension a l'état
normal ; et

une neuviéme étape pour, dans un cas dans
lequel le deuxiéme pic est inférieur ou égal au
quatrieme seuil, désigner le deuxiéme pic en
tant que cinquiéme seuil.

2. Procédé de commande de génération d’énergie se-
lon la revendication 1, comprenant en outre :

une dixieme étape pour, apres le changement
de la tension cible de la tension a I'état normal
alatension en accélération, juger si, oui ou non,
un troisi€éme pic de l'inverse du nombre de ro-
tations mesuré dans un troisieme cycle qui suit
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le deuxiéme cycle est inférieur au cinquiéme
seuil ;

une onziéme étape pour, dans un cas dans le-
quel le troisiéme pic est inférieur au cinquiéme
seuil, juger si, oui ou non, un quatrieme pic de
linverse du nombre de rotations mesuré dans
un quatriéme cycle qui suit le troisieme cycle est
inférieur ou égal a un sixiéme seuil et supérieur
ou égal a un septiéme seuil, le sixieme seuil
étantinférieur au cinquiéme seuil, etle septieme
seuil étant inférieur au sixieme seuil ;

une douziéme étape pour, dans un cas dans
lequel le quatrieme pic est inférieur ou égal au
sixieme seuil et supérieur ou égal au septieme
seuil, juger si, oui ou non, chacun des pics des
inverses des nombres derotation mesurés dans
une pluralité de cycles successifs qui suivent le
quatrieme cycle est inférieur ou égal au sixieme
seuil et supérieur ou égal au septiéme seuil ;
une treiziéme étape pour débuter le comptage
d’'une période de restauration aprés qu’il a été
jugé a la douziéme étape que chacun des pics
estinférieur ou égal au sixieme seuil et supérieur
ou égal au septieme seuil ;

une quatorziéme étape pour changer graduel-
lement la tension cible de la tension en accélé-
ration a la tension a I'état normal aprés avoir
débuté le comptage de la période de
restauration ; et

une quinziéme étape pour juger si, oui ou non,
la période de restauration s’est écoulée et arré-
ter le changement de la tension cible dans un
cas dans lequel la période de restauration s’est
écoulée.

Procédé de commande de génération d’énergie se-
lon larevendication 1, dans lequel, dans un cas dans
lequel il est jugé a la premiére étape que le pic est
supérieur au premier seuil et supérieur ou égal au
deuxieéme seuil, il est jugé si, oui ou non, un pic de
linverse du nombre de rotations mesuré dans un
cycle suivant est situé entre le premier seuil et le
deuxiéme seuil.

Procédé de commande de génération d’énergie se-
lon larevendication 1, dans lequel, dans un cas dans
lequel il est jugé a la deuxieme étape que I'un quel-
conque des pics est supérieur au premier seuil et
supérieur ou égal au deuxieme seuil, le procédé re-
tourne a la premiére étape, et il est jugé si, oui ou
non, un pic de l'inverse du nombre de rotations me-
suré dans un cycle suivant est situé entre le premier
seuil et le deuxieme seuil.

Procédé de commande de génération d’énergie se-
lon larevendication 1, dans lequel, dans un cas dans
lequel il est jugé a la troisieme étape que le premier
pic est inférieur ou égal au deuxiéme seuil, le pro-

10

15

20

25

30

35

40

45

50

55

18

10.

1.

12.

cédé retourne a la premiére étape, et il est jugé si,
ouiounon, un picdel'inverse dunombre derotations
mesuré dans le cycle suivant est situé entre le pre-
mier seuil et le deuxiéme seuil.

Procédé de commande de génération d’énergie se-
lonlarevendication 1, dans lequel, dans un cas dans
lequel il estjugé a la quatrieme étape que le premier
pic estinférieur au troisieme seuil, le procédé retour-
ne a la troisieme étape.

Procédé de commande de génération d’énergie se-
lonlarevendication 1, dans lequel, dans un cas dans
lequel il est jugé a la sixieme étape que la période
de détermination d’accélération s’est écoulée, le
procédé retourne a la premiere étape, et il est jugé
si, oui ou non, un pic de l'inverse du nombre de ro-
tations mesuré dans un cycle suivant est situé entre
le premier seuil et le deuxieme seuil.

Procédé de commande de génération d’énergie se-
lonlarevendication 1, dans lequel, dans un cas dans
lequelil estjugé alaseptieme étape que le deuxieme
pic est supérieur au quatriéme seuil, le procédé re-
tourne a la sixieme étape, et il est jugé de nouveau
si, oui ou non, la période de détermination d’accélé-
ration s’est écoulée.

Procédé de commande de génération d’énergie se-
lonlarevendication 2, dans lequel, dans un cas dans
lequel il est jugé a la dixieme étape que le troisieme
pic est supérieur ou égal au cinquiéme seulil, le pro-
cédé passe a la treizieme étape et débute le comp-
tage de la période de restauration.

Procédé de commande de génération d’énergie se-
lonlarevendication 2, dans lequel, dans un cas dans
lequelil estjugé alaonzieme étape que le quatrieme
pic est supérieur au sixieme seuil et supérieur ou
égal au septieme seuil, le procédé retourne ala dixie-
me étape, et il est jugé si, oui ou non, un pic dans
un cycle qui suit le quatrieme cycle est supérieur ou
égal au cinquieme seuil.

Procédé de commande de génération d’énergie se-
lonlarevendication 2, dans lequel, dans un cas dans
lequel il est jugé a la douzieme étape que chacun
des pics est supérieur au sixieme seuil et supérieur
ou égal au septiéme seuil, le procédé retourne a la
dixieme étape, et il est jugé si, oui ou non, un pic
dans un cycle qui suitla pluralité de cycles successifs
qui suivent le quatriéme cycle est supérieur ou égal
au cinquieme seuil.

Procédé de commande de génération d’énergie se-
lonlarevendication 2, dans lequel, dans un cas dans
lequel il est jugé a la quinzieme étape que la période
de restauration ne s’est pas écoulée, le procédé re-
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tourne ala quatorziéme étape, et la tension cible est
changée graduellement vers la tension a I'état nor-

Procédé de commande de génération d’énergie
pour commander une génératrice reliée a un moteur
a quatre temps sur la base d’un résultat de mesure
d’un inverse d’'un nombre de rotations du moteur a
quatre temps, caractérisé par :

une premiére étape pour juger si, oui ou non, un
pic de l'inverse du nombre de rotations mesuré
dans un cycle du moteur a quatre temps est in-
férieur ou égal a un premier seuil et supérieur
ou égal a un deuxieéme seuil, le deuxiéme seuil
étant inférieur au premier seuil ;

une deuxiéme étape pour, dans un cas dans
lequel le pic estinférieur ou égal au premier seuil
et supérieur ou égal au deuxieme seuil, juger si,
oui ou non, chacun des pics des inverses des
nombres de rotation mesurés dans une pluralité
de cycles successifs qui suivent le cycle est in-
férieur ou égal au premier seuil et supérieur ou
égal au deuxiéme seuil ;

une troisieme étape pour, dans un cas dans le-
quel il est jugé a la deuxieme étape que chacun
des pics est inférieur ou égal au premier seuil
et supérieur ou égal au deuxieme seuil, juger si,
ouiou non, le premier pic de I'inverse du nombre
de rotations mesuré dans le premier cycle qui
suitla pluralité de cycles successifs est inférieur
ou égal au deuxieme seuil ;

une quatrieme étape pour, dans un cas dans
lequel le premier pic est supérieur au deuxiéme
seuil, juger si, oui ou non, le premier pic est su-
périeur ou égal a un troisiéme seuil, le troisiéme
seuil étant supérieur au premier seuil ;

une cinquiéme étape pour, dans un cas dans
lequel le premier pic est supérieur ou égal au
troisieme seuil, changer une tension cible de gé-
nération d’énergie par la génératrice, dont un
arbre rotatif est relié a un vilebrequin du moteur
a quatre temps, d’'une tension a I'état normal a
une tension en accélération, la tension en accé-
lération étant inférieure a la tension a I'état nor-
mal.

14. Appareil de contréle de commande qui controle la

commande d’'un moteur a quatre temps, caractérisé
par I'exécution :

d’'une premiére étape pour juger si, oui ou non,
un picd’uninverse d’'un nombre de rotations me-
suré dans un cycle du moteur a quatre temps
est inférieur ou égal a un premier seuil et supé-
rieur ou égal a un deuxiéme seuil, le deuxiéme
seuil étant inférieur au premier seuil ;

d’une deuxieme étape pour, dans un cas dans
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lequel le pic estinférieur ou égal au premier seuil
et supérieur ou égal au deuxieme seulil, juger si,
oui ou non, chacun des pics des inverses des
nombres de rotation mesurés dans une pluralité
de cycles successifs qui suivent le cycle est in-
férieur ou égal au premier seuil et supérieur ou
égal au deuxiéme seuil ;

d’'une troisieme étape pour, dans un cas dans
lequelil estjugé aladeuxiéme étape que chacun
des pics est inférieur ou égal au premier seuil
et supérieur ou égal au deuxieme seuil, juger si,
ouiou non, le premier picde I'inverse du nombre
de rotations mesuré dans le premier cycle qui
suit la pluralité de cycles successifs est inférieur
ou égal au deuxieme seuil ;

d’une quatriéme étape pour, dans un cas dans
lequel le premier pic est supérieur au deuxieme
seuil, juger si, oui ou non, le premier pic est su-
périeur ou égal a un troisiéme seuil, le troisieme
seuil étant supérieur au premier seuil ;

d’une cinquiéme étape pour débuter le compta-
ge d’'une période de détermination d’accéléra-
tion aprés le jugement que le premier pic est
supérieur ou égal au troisiéme seuil ;

d’une sixieme étape pour juger si, oui ou non,
la période de détermination d’accélération s’est
écoulée ;

d’'une septieme étape pour, dans un cas dans
lequel la période de détermination d’accéléra-
tion ne s’est pas écoulée, juger si, oui ou non,
le deuxiéme pic de I'inverse du nombre de rota-
tions mesuré dans le deuxieme cycle qui suit le
premier cycle est inférieur ou égal a un quatriée-
me seuil, le quatriéme seuil étant inférieur au
deuxiéme seuil ;

d’'une huitiéme étape pour, dans un cas dans
lequel le deuxiéme pic est inférieur ou égal au
quatrieme seuil, changer une tension cible de
génération d’énergie par la génératrice, dont un
arbre rotatif est relié a un vilebrequin du moteur
a quatre temps, d’'une tension a I'état normal a
une tension en accélération, la tension en accé-
lération étant inférieure a la tension a I'état
normal ; et

d’une neuviéme étape pour, dans un cas dans
lequel le deuxiéme pic est inférieur ou égal au
quatrieme seuil, désigner le deuxiéme pic en
tant que cinquiéme seuil.

15. Appareil de contréle de commande selon la reven-
dication 14, exécutant en outre :

une dixieme étape pour, apres le changement
de la tension cible de la tension a I'état normal
alatension en accélération, juger si, oui ou non,
un troisi€éme pic de l'inverse du nombre de ro-
tations mesuré dans un troisieme cycle qui suit
le deuxiéme cycle est inférieur au cinquiéme
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seuil ;

une onziéme étape pour, dans un cas dans le-
quel le troisiéme pic est inférieur au cinquiéme
seuil, juger si, oui ou non, un quatrieme pic de
linverse du nombre de rotations mesuré dans
un quatriéme cycle qui suit le troisieme cycle est
inférieur ou égal a un sixiéme seuil et supérieur
ou égal a un septiéme seuil, le sixieme seuil
étantinférieur au cinquieéme seuil, etle septieme
seuil étant inférieur au sixieme seuil ;

une douziéme étape pour, dans un cas dans
lequel le quatrieme pic est inférieur ou égal au
sixieme seuil et supérieur ou égal au septieme
seuil, juger si, oui ou non, chacun des pics des
inverses des nombres derotation mesurés dans
une pluralité de cycles successifs qui suivent le
quatrieme cycle est inférieur ou égal au sixieme
seuil et supérieur ou égal au septiéme seuil ;
une treizieme étape pour lancer le comptage
d’'une période de restauration aprés qu’il a été
jugé a la douziéme étape que chacun des pics
estinférieur ou égal au sixieme seuil et supérieur
ou égal au septiéme seuil ;

une quatorziéme étape pour changer graduel-
lement la tension cible de la tension en accélé-
ration a la tension a I'état normal aprés avoir
débuté le comptage de la période de
restauration ; et

une quinziéme étape pour juger si, oui ou non,
la période de restauration s’est écoulée et arré-
ter le changement de la tension cible dans un
cas dans lequel la période de restauration s’est
écoulée.
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